(N = 10) and without (N = 10) crucian carp for presence-absence detection and relative abundance estimation,
Introduction
suffer less from inhibition, and enable abundance or biomass estimation (Nathan et al., 2014) .
107
However, these estimates can be inconsistent across habitats and target organisms. In flowing 
119
In this study, we developed a species-specific qPCR assay for the threatened crucian 120 carp. We evaluated presence-absence detection with eDNA compared to fyke netting, and We studied 10 ponds with confirmed crucian carp presence at different densities and 10 fishless 139 ponds in Norfolk (Figure 2 ). This region is low-lying (<100 m above sea level) and mainly 140 agricultural. All ponds were selected to be small (<40 m in max. dimension), shallow (<2 m), analyses were performed using the conditions detailed in section 2.5. Specificity tests were 230 repeated using qPCR on 10 non-target species related to crucian carp (Table S2 , Figure S4 ) with eDNA surveillance detected crucian carp in 90% of ponds (N = 10) with confirmed presence.
398
Sanger sequencing of representative samples confirmed species identity as crucian carp (Table   399 S5). eDNA failed entirely in one pond (CHIP) that contained a sizeable crucian carp population The occupancy model with the best support included macrophyte cover as a covariate of eDNA 418 occurrence probability at sites (ψ), and CPUE and conductivity as covariates of eDNA detection 419 probability in qPCR replicates (p). The model did not include any covariates of eDNA detection 420 probability in water samples (θ). The probability of eDNA occurrence in a pond (Figure 4a) 421 ranged between 0.34 to 0.73 (Table 1 ) and was negatively influenced by macrophyte cover
422
(parameter estimate = -0.294). Estimates of eDNA detection probability in a qPCR replicate 423 ranged between 0.15 to 1.00 (Table 1) , where crucian carp CPUE and conductivity played Crucian carp eDNA was amplified by PCR in all samples that amplified using qPCR (Table 2) .
435
PCR also provided semi-quantitative estimates of eDNA concentration when PCR products for 436 eDNA samples were run on gels alongside qPCR standards ( Figure 6 ). Crucially, environmental data were not collected in 2016 for every pond in our study. Our for eDNA practitioners, particularly those using highly sensitive assays (LOD = 1 copy/μL) 534 (Wilcox et al., 2013 (Wilcox et al., , 2016 
